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Working on molluscs, I am continually impressed with

the potential for research on comparative larval ecology.

Molluscan species fill a broad ecological spectrum from in-

faunal species and sedentary oysters to pelagic squids and

pteropods. Included are marine, freshwater, and terrestrial

forms. Not only do molluscs represent varied evolutionary

backgrounds (Shuto, 1974; Scheltema, 1978; Scheltemaand

Williams, 1983), but their fossil record allows inferences on

ancient larval ecology (e.g. Kauffman, 1975; Lutz and Jablon-

ski, 1978; Jablonski and Lutz, 1980; Hansen, 1978; 1980;

Bouchet, 1981; Powell et al., 1984).

This symposium grew out of the frustration I experi-

enced in attempting field studies of comparative larval ecology

(Vecchione, 1979; Vecchione and Grant, 1983). The causes

of this frustration were serious taxonomic problems and a

literature base that was scattered and often difficult to ob-

tain. Larval development has been adequately described for

only a small percentage of molluscan species known to have

planktonic larvae. Many of the existing descriptions are of

little use for definitive identification of specimens in plankton

samples. Although some very useful studies describe veligers

of molluscs (e.g. Loosanoff ef al., 1966; Chanley and An-

drews, 1971), many are unpublished theses (e.g. Taylor,

1975) or individual articles either in broad-spectrum journals

(e.g. Lebour, 1937; 1945; Sullivan, 1948; Rees, 1950; Richter

and Thorson, 1975; Pilkington, 1976; LePennec, 1980; Lutz

era/., 1982; Thiriot-Quievreux and Scheltema, 1982; Thiriot-

Quievreux, 1983) or in symposia proceedings and other publi-

cations with limited distribution (e.g. Jorgensen, 1946; Thor-

son, 1946; Fretter and Pilkington, 1970).

Presently, the base of literature on larval studies from

many diverse phyla is expanding rapidly. General questions

are being defined for which tests of hypotheses will allow

development of early-life-history theory (e.g. Vance, 1973;

Obrebski, 1979; Jackson and Strathmann, 1981
;
Keough and

Downes, 1982; Roughgarden ef al., 1985). For instance,

within available resources how can a species adapt so that

energy can be allocated adequately to reproduction and other

functions? Is the function of a larval stage to allow dispersal

and colonization, to take advantage of resources that would

not be available with direct development (e.g. near-surface

phytoplankton), or to minimize intra-specific competition

between adults and offspring? Whatever the role of the

larval stage, both benthic and pelagic species with planktonic

young face the requirement of either retention within the adult

habitat or recruitment to suitable areas. Determining the

evolutionary solution to the retention vs. recruitment

dichotomy involves elucidation of behavioral mechanisms

(e.g. Mileikovsky, 1973; Richter, 1973), defining cues and

responses (e.g. Cole and Knight-Jones, 1939; Scheltema,

1961; Thorson, 1966; Crisp, 1967; Hidu, 1969; Hidu and

Haskins, 1971; Cragg and Gruffydd, 1975; Mann and Wolf,

1983). The choice between retention and recruitment will af-

fect population phenomena such as gene flow (Scheltema,

1971; 1975) which, in turn, affects speciation and higher-level

systematics over geological time (Jablonski, 1982; Hansen,

1983).

For species with a free-living larval stage, larval mor-

tality may be a particularly important factor in population

dynamics (Thorson, 1950). Potential sources of larval mor-

tality currently receiving much attention include starvation

(e.g. Beyer, 1980; O'Connell, 1980; Anger ef al., 1981), preda-

tion (e.g. Mileikovsky, 1974; Burrell and Van Engel, 1976;

Steinberg and Kennedy, 1979), pollution (e.g. Roosenburg

ef al., 1980; Wright ef al., 1983), and "wastage" due to

transport into unfavorable areas (e.g. Smyth, 1980; Norcross

and Shaw, 1 984). Any of these phenomena will affect recruit-

ment, both in the fisheries sense and in the biological sense.

Thus, population size of a species may (or may not: Watzin,

1983) be strongly linked to larval ecology (Thorson, 1966).

Much of the conceptual development behind these

questions is based on classical studies of larval molluscs. The

problems of retention of oyster larvae within the commercial

fishing grounds have received much attention (Carriker, 1951

;

Pritchard, 1952; Woodand Hargis, 1971; Seligeref a/., 1982).

Scheltema's (1971) pioneering work on delay of meta-

morphosis, contrasting the biogeographic potential of species

having teleplanic larvae with those having actaeplanic

larvae, has formed the framework of studies based on many
phyla (e.g. Scheltema, 1975; Laursen, 1981; Rice, 1981;

Domanski, 1984). Thorson (1950) relied heavily on proso-

branch gastropods to detail the overall relationship between

developmental modes and latitude. Postlarval events that are

a continuation of the larval history were pointed out for young
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mussels (Bayne, 1964) and still constitute a subject ripe for

research (e.g. Sigurdsson et al., 1976; Luckenbach, 1984;

Petersen, 1984; Prezant and Chalermwat, 1984). Converse-

ly, the possible effects of starvation and "larval wastage",

which have been shown to be quite important in the life

histories of species in other phyla, have been largely

neglected in studies of larval molluscs (Vecchione, 1981; in

press).

Although I must confess a substantial ignorance of

freshwater molluscs, it seems to me that the developmental

patterns unique to this group should allow interesting com-

parative studies, not only on larval ecology but also on the

evolution of parasitism.

This symposium was organized to assemble as diverse

a group of researchers as possible. Topics included distribu-

tion, physiology, behavior, and taxonomy. As many taxa and

habitats were included as possible, as were both basic and

applied studies. My primary goal in organizing the symposium

was to get people from many backgrounds talking together.

This goal was fulfilled by a truly international

assemblage of scientists. In all, 17 papers were presented,

representing the work of 29 authors from seven countries.

Of these papers, six are presented in their entirety in this

issue. Several authors had plans to publish their work

elsewhere whereas others are continuing data collection and

analyses. Some of these studies are presented here as ex-

panded abstracts.

Probably the most delightful parts of this symposium
for those of us who attended were the many discussions after

papers, in hallways and eating places, and during the "round-

table" session that concluded the symposium. One purpose

of the "round-table" was to compile a list of recommenda-
tions that participants felt were important topics for future

research. The following are the recommendations proposed

and agreed upon by those in attendance.

(1) Careful systematic studies of larvae. There was a

strong consensus among the participants that thorough

studies of larval taxonomy and systematics are needed and

are basic to the study of larval ecology.

(2) Postlarval transport processes. Many participants

had observed that planktonic transport of postlarval molluscs

is a widespread though largely undocumented phenomenon.

Potential mechanisms mentioned for such transport include

"byssus-drifting", production of mucous threads for resus-

pension by currents, rafting on floating material, and dis-

persal on surface tension.

(3) Interaction of recruitment and larval/postlarval

phenomena. Recruitment may be affected either by larval

(planktonic) phenomena or by postlarval (benthic, or as in (2)

above, planktonic) phenomena. Many participants felt that

since the early benthic phase is actually meiofaunal in size,

this phase has been inadequately investigated and specific

studies should be designed using meiofaunal techniques (e.g.

Muss, 1973).

(4) Comparative studies of larval ecology. Hypotheses

about larval ecology can effectively be tested by comparative

studies using sibling species with different developmental

adaptations or by similar comparisons among higher taxa

(e.g. Ament, 1979).

(5) Combined laboratory and field studies. Cross-

verification is needed between observations resulting from

field and laboratory studies. Empirical work in the field can
develop specific questions that may be testable under con-

trolled laboratory conditions, and laboratory experiments may
serve as a useful guide for the design of field sampling pro-

grams. Such combined studies would more effectively

estimate the range of potentials of which larvae are capable.

(6) Alternate hypotheses for developmental types. The
function of the larval phase in a species' life history is often

assumed (e.g. feeding vs. dispersal vs. the necessity to at-

tain an adequate size to metamorphose or set). Tests must

be designed to examine the appropriateness of such

assumptions.

(7) Genetics of poecilogony and yolk dynamics. Is a

species capable of altering its developmental pattern among
planktotrophy, lecithotrophy, and direct development (Robert-

son, 1974) and, if so, are such alterations reversible? Cur-

rent evidence on poecilogony, or developmental plasticity,

ranges from equivocal to contradictory.

(8) Assumptions of applied ecology. Frequently, applied

disciplines, such as fisheries science or pollution ecology,

base predictions on assumptions about larval ecology of

questionable validity. Although the participants recognized

that this is often a requirement when decisions must be made
and the necessary data do not exist, these assumptions

should be carefully examined and, when necessary, tested.

A symposium introduction is not the proper forum for

a thorough review of larval ecology. My purpose here has

been simply to show that we who work with larval molluscs

are building on a broad foundation. This foundation is the

work of the many researchers mentioned above and many
others omitted because of the constraints of an introductory

overview. I hope that publication of this symposium will pro-

vide stimulus and direction for equally varied and interesting

work.
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